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PiB-PET Data acquisition
All subjects underwent a PET scan using a Discovery STe PET/CT scanner (GE Medical Systems, Milwaukee, WI) in a 3-dimensional scanning mode that examined 35 slices of 4.25-mm thickness that spanned the entire brain. The 11C-PiB was injected into an antecubital vein as a bolus with a mean dose of 420 MBq (i.e., range 259-550 MBq). A CT scan was performed for attenuation correction at 60 minutes after the injection. A 30-minute emission static PET scan was then initiated. The specific radioactivity of 11 C-PiB at the time of administration was more than 1,500 Ci/mmol for patients and the radiochemical yield was more than 35%. The radiochemical purity of the tracer was more than 95% in all PET studies.
PiB-PET Data Analysis
PiB PET images were co-registered to individual MRIs, which were normalized to a T1-weighted MRI template. Using these parameters, MRI co-registered PiB PET images were normalized to the MRI template. The quantitative regional values of PiB retention on the spatially normalized PiB images were obtained by an automated volume of interest (VOIs) analysis using the automated anatomical labeling (AAL) atlas. Data processing was performed using SPM Version 5 (SPM5) within Matlab 6.5 (MathWorks, Natick, MA).
To measure PiB retention, we used the cerebral cortical region to cerebellum uptake ratio (UR). The cerebellum was used as a reference region as it did not show group differences. We selected 28 cortical VOIs from left and right hemispheres using the AAL atlas. The cerebral cortical VOIs that were chosen for this study consisted of the bilateral frontal (superior and middle frontal gyri, the medial portion of superior frontal gyrus, the opercular portion of inferior frontal gyrus, the triangular portion of inferior frontal gyrus, supplementary motor area, orbital portion of the superior, middle, and inferior orbital frontal gyri, rectus and olfactory cortex), posterior cingulate gyri, parietal (superior and inferior parietal, supramarginal and angular gyri, and precuneus), lateral temporal (superior, middle and inferior temporal gyri, and heschl gyri), and occipital (superior, middle, and inferior occipital gyri, cuneus, calcarine fissure, and lingual and fusiform gyri). Regional cerebral cortical URs were calculated by dividing each cortical VOI's UR by the mean uptake of the cerebellar cortex (cerebellum crus1 and crus2). Global PiB uptake ratio was calculated from the volume-weighted average UR of bilateral 28 cerebral cortical VOIs. We defined PiB uptake ratio to be a continuous variable. Patients were considered PiB-positive if their global PiB uptake ratio was more than two standard deviations (PiB retention ratio > 1.5) from the mean of the normal controls. 
Measurement of regional WMH volume
Because the contrasting properties of FLAIR images allow automated segmentation and classification of WMH, 1 we used FLAIR images to quantify WMH. The procedures for measuring regional WMH volume have been previously described. 2 First, we extracted the WMH candidate regions using T1-weighted images to avoid misclassification in the subarachnoid space and CSF interface, which cannot be excluded by intensity threshold or the conventional brain extraction tools. Second, in order to extract WMH, a threshold method was applied to the FLAIR images after using the WMH candidate mask. Even though the threshold value was selected after intensity normalization, segmented results could contain the false positive or negative depending on the extent of WMH. Therefore, if the results were found to contain an error, the threshold value was reselected through visual inspection by two raters.
Extracted WMH were localized and quantified according to the brain lobes (frontal, parietal, temporal, and occipital) by application of prelabeled 3-D probabilistic anatomical atlases using a nonlinear registration-based technique. Eventually, the WMH in the thalamus and basal ganglia were incorporated into the frontal region.
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Assessment of lacunes and microbleeds (MBs) on MRI
Lacunes were defined as small lesions (≤15mm and ≥3mm in diameter) with low signal on T1-weighted images, high signal on T2-weighted images and a perilesional halo on 
Analysis of Regional PiB retention
A voxel-based statistical analysis was performed using the Statistical Parametric Mapping program, Version 2 (SPM2), and Matlab 6.5 for Windows (MathWorks, Natick, MA). Spatial registration of the 11 C-PiB PET (normalized to cerebellar ROI) was performed based on spatial normalization parameters estimated on the basis of MRI T1 images. To this end, individual MRIs were co-registered to 11 C-PiB PET/CT images and the co-registered
MRIs were normalized to the MNI152 T1 template implemented in the SPM2 package. These spatial normalization parameters were then applied to the 11 C-PiB PET images, which were subsequently smoothed using a 12 mm Gaussian kernel. An SPM regression analysis was performed without global normalization, since the 11 C-PiB PET images had been normalized to the cerebellar ROI PiB binding. We defined statistical significance as a false discovery rate (FDR) corrected p < 0.05 and at a cluster extent threshold of 150 voxels.
